Identification of critical active-site residues in the multifunctional human DNA repair enzyme HAP1.
All organisms express dedicated repair enzymes for counteracting the cytotoxic and mutagenic potential of apurinic/apyrimidinic (AP) lesions, which would otherwise pose a serious threat to genome integrity. We present the predicted three-dimensional structure of the major human AP site-specific DNA repair endonuclease, HAP1, and show that an aspartate/histidine pair, in conjunction with a metal ion-coordinating glutamate residue, are critical for catalyzing the multiple repair activities of HAP1. We suggest that this catalytic mechanism is conserved in certain reverse transcriptases, but is distinct from the two metal ion-mediated mechanism defined for other hydrolytic nucleases.